Convergent evolution of the Cys decarboxylases involved in aminovinyl-cysteine (AviCys) biosynthesis.
S-[(Z)-2-aminovinyl]-d-cysteine (AviCys) is a unique motif found in several classes of ribosomally synthesized and post-translationally modified peptides (RiPPs). Biosynthesis of AviCys requires flavin-dependent Cys decarboxylases, which are highly divergent among different RiPP classes. In this study, we solved the crystal structure of the cypemycin decarboxylase CypD. We show that CypD is structurally highly similar to lanthipeptide decarboxylases despite the absence of sequence similarities between them. We further show that Cys decarboxylases from four RiPP classes have evolved independently and form two major clusters. These results reveal the convergent evolution of AviCys biosynthesis and suggest that all the flavin-dependent Cys decarboxylases likely have a similar Rossmann fold despite their sequence divergences.